for single cell study with applications in biomedical devices, tools for biochemistry or analytical systems.
INTRODUCTION
Microfluidics is increasingly being used in many areas of biotechnology and chemistry [1] [2] [3] [4] [5] to achieve reduced consumption of reagents /analytes, improved performance, low costs of fabrications and decrease time of analyses, and also, among other advantages, to obtain miniaturization and integration of fluidic components, developed as well known concept of "lab on a chip" [3, 4, 5] .
The device design and selection of materials are important steps for fabrication of microfluidic device for biomedical, chemistry or biochemisry applications [1] [2] [3] [5] [6] [7] [8] [9] [10] [11] .
The elastomeric materials PDMS is the most widely used material in microfluidic device fabrication due to its many advantages in fabrication:
(i) facile and cost-effective production of it at microscale by rapid prototyping [12] and replica molding [5] [6] [7] [8] in comparison with etching in glass and silicon [4, 7] .
(ii) is inexpensive, (iii) has high fidelity at micrometric scale and (iv) is optical transparent.
For controlling transport of fluids or particles/cells through microfluidic channels some researches [13, 14] used "A microfluidic diluter based on pulse width flow modulation [13] or Pulse Width Modulation of Liquid Flows, introducing the concept "Pulse-WidthModulation" (PWM) with a dynamic duty cycle over time for liquid flows [14] .
MATERIALS AND DEVICE DESIGN

Materials
We used PDMS as material for microfluidic device, commercial name for this product is Sylgard184, produced by DOW CORNING Company (USA).
The device consisted of three layers: One of them is the PDMS layer that was fabricated using two ways: (i) laser ablation; (ii) rapid prototyping, and the other two layers were two transparency plexiglass supports. (ii) Nomber of measurement points -~ 40 points; (iii) Minimum estimated volume of MPWM -10 nl.
The basic concept for obtaining two channels in the same FOV was the needing to prove the positioning accuracy of MPWM for a certain route, in that case one microfluidic loop (see Fig. 2 ). The resulted cross sectional area of microfluidic channels was 0.25 mm 2 , with dimensional size 0.5 mm x 0.5 mm and the total channel length is 250 mm. The CAD model is shown in Fig.3a and the replica molding is presented in Fig.3b. 
THE BASIC CONCEPT OF SINGLE CELL MANIPULATION USING THE MICROFLUIDIC DEVICE
The picked cell (by aspiration) is led using the microfluidic route to the separation zone for observation and extraction. In Fig. 4 can be observed the whole microfluidic manipulation system: (a) The extractor generates microfluidc power; (b) The route allows the transportation of cell to the separation zone; (c) The picking function is obtained using a specific tube terminal adapted for cell's size.
To avoid the introduction of hydraulic resistance in route, we use the technical solution presented in Fig. 5 . It consists of a special selection valve between two ways of advancing with different sections: the large one allows unobstructed advancing of fluid, and the small one is adapted to the cell size and permits the trapping of it.
VOLUMES/FLOW RATES MEASUREMENTS USING IMAGE PROCESSING
A microscope (AmScope type, United Scope USA) (see fig. 6 ) equipped with a high speed camera (Raspberry PI) was used to record the experimental events: (i) volume rate measurement; (ii) flow rate measurements. In Fig.7 it's presented the MWPM principle. We deduced the formula of flow rate: Q=V_total/T_total [1] . For volume rate, an essential parameter is the measured displacements of liquid front (see Fig.8 ).
We used equal values for t on .MPWM, in consequence we obtained the same volumes rates, respectively vol in Fig.7 . The V_total is a multiplier of vol.
The key of MPWM is the correspondence between t on and vol. The channel used for measurements was a glass capillary with interior diameter of 0.42 mm.
The calculus formula for vol, in this particularly case, is: Y=X x 0.13854. X is the displacement of front [m], 0.13854 represents the cross sectional area of capillary and Y is resulted vol. 
RESULTS
The Microfluidic Pulse Width Modulation MPWM parameters for experimental test are presented in Table1. We used a normal frequency (246 Hz) and a fill factor of 25%. In the same table (Table 1) is presented a series of measurements for volume rates.
The average value for 20 points of measurements is 10.63 nl. We generated in automative mode this MPWM signal and resulted flow rate was 10.63/4.065 = 2615 [nl/s].
CONCLUSIONS
We verified experimentally the MPWM concept. In this way we open the research study of microfluidic transport of soft objects (eg cells). In this paper, we measured using image processing the nano-hydraulic volumes/flow rates. By automating calculation of "volume / time" ratio, it will result a transducer flow [15] .
The central element of this transducer will be the designed microfluidic chip. Through image processing can be obtained automatically both rates and debit volume, at passing of the liquid within chip's channels.
